Transcript cleavage by Thermus thermophilus RNA polymerase. Effects of GreA and anti-GreA factors.
All known multisubunit RNA polymerases possess the ability to endonucleolytically degrade the nascent RNA transcript. To gain further insight into the conformational changes that govern transcript cleavage, we have examined the effects of certain anions on the intrinsic transcript cleavage activity of Thermus thermophilus RNA polymerase. Our results indicate that the conformational transitions involved in transcript cleavage, and therefore backtracking, are anion-dependent. In addition to characterizing the intrinsic cleavage activity of T. thermophilus RNA polymerase, we have identified, cloned, and expressed a homolog of the prokaryotic transcript cleavage factor GreA from the extreme thermophiles, T. thermophilus and Thermus aquaticus. The thermostable GreA factors contact the 3'-end of RNA, stimulate the intrinsic cleavage activity of T. thermophilus RNA polymerase, and increase the k(app) of the cleavage reaction 25-fold. In addition, we have identified a novel transcription factor in T. thermophilus and T. aquaticus that shares a high degree of sequence similarity with GreA, but has several residues that are not conserved with the N-terminal "basic patch" region of GreA. This protein, Gfh1, functions as an anti-GreA factor in vitro by reducing intrinsic cleavage and competing with GreA for a binding site on the polymerase.